Synergistic interleukin-18 and low-dose interleukin-2 promote regression of established murine neuroblastoma in vivo.
Severe systemic toxicities have limited the clinical applications of the potent cytokine, interleukin-2 (IL-2). Recent studies have shown that IL-18 synergizes with IL-2 to enhance cytolytic activity in vitro. Combination therapy allows for IL-2 dose reduction, thus, limiting its toxicity while augmenting natural killer cell activity. The authors hypothesize that IL-18 plus low-dose IL-2 may induce a potent and sustained antitumor response in vivo providing effective immunotherapy for neuroblastoma. Four groups of A/J mice (n = 28) were inoculated subcutaneously in the right flank with 1 x 10(6) murine neuroblastoma cells (TBJ). On day 7, 5 consecutive daily peritumoral injections were performed with saline (control), human rIL-2 (30,000 IU), murine IL-18 (1 microg), or IL-2 plus IL-18. Tumor growth was monitored, and animals with tumor progression were killed on day 21. Seven weeks after the initial treatment, animals with rejected tumors were rechallenged with 5 x 10(6) cells in the opposite flank. Quantitative data were analyzed by Student's t test. Rapid tumor growth and death was noted in all control animals by 21 days. Complete tumor eradication was seen in 28% of mice treated with IL-2 (P =.03), 42% of mice treated with IL-18 (P <.05), and 57% of mice treated with of IL-2 plus IL-18 (P <.05). Despite the initial response, all animals failed rechallenge and developed new or recurrent tumors within 7 to 10 days. Coadministration of low-dose IL-2 plus IL-18 induced a potent primary response to murine neuroblastoma likely caused by activation of natural killer cells in the tumor microenvironment. This combined cytokine therapy strategy was unable to induce sustained immunity to rechallenge. However, dendritic cell vaccination combined with IL-2 plus IL-18 cytokine treatment did allow for the establishment of a complete and durable antitumor response.